DOCUMENT RESUME 



ED 068 073 



HE 003 526 



TITLE 



INSTITUTION 
PUB DATE 
NOTE 



Statement by the Council of Ontario Universities and 
Responses to "Ring of Iron: A Study of Engineering 
Education in Ontario." 

Council of Ontario Universities, Toronto. 

Oct 71 



97p. 



EDRS PRICE 
DESCRIPTORS 

IDENTIFIERS 



MF-$0 .65 HC-S3.29 

♦Educational Planning; *Engineering Education; 
♦Higher Education; ♦International Education; ♦Master 
Plans; Statewide Planning 
Canada 



ABSTRACT 

This document contains the responses of the Committee 
of Ontario Deans of Engineering, the Ontario Council on Graduate 
Studies, and the Association of Professional Engineers of the 
Province of Ontario to "Ring of Iron: A Study of Engineering 
Education in Ontario." The study, prepared by the Council of Ontario 
Universities, was to cover both the undergraduate and graduate 
fields, and examine student flows, curricula, research, staff, 
facilities and costs with a perspective developed from an analysis of 
the career patterns of engineering graduates. The objective was to 
create a master plan that might be used as a guide for rational 
growth of engineering education in Ontario during the 1970s. The plan 
that was devised endeavors to provide for the highest attainable 
quality, the best use of resources, an opportunity for innovation, 
and maximum freedom of choice for students. (HS) 
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INTRODUCTION 



Following its meeting on October 5, 1971, the Council of Ontario Universities (COU) 
issued a statement on the recommendations contained in Ring of Iron: A Study of 

Engineering Education in Ontario . Release of this statement marked the culmination 
of a process which began over three years ago, when the then Committee of Presidents 
of Universities of Ontario decided that a comprehensive review of engineering educa- 
tion in the province should be undertaken. The Committee of Ontario Dsans of Engin- 
eering was requested to draw up plans for such a study. The CODE proposal was for 
a study to cover both the undergraduate and graduate fields, and examine student 
flows, curricula, research, staff, facilities and costs with a perspective developed 
from an analysis of the career patterns of engineering graduates. The objective was 
to create a master plan which might be used as a guide for rational growth of en- 
gineering education during the 1970s. Such a plan should endeavour to provide for 
the highest attainable quality, the best use of resources, an opportunity for 
innovation, and maximum freedom of choice for students. 

The strategy chosen for this investigation was that of a "commission", whereby an 
independent study group would be appointed, and requested to produce a report which 
would be published as received. Work commenced in October of 1969, with the appoint- 
ment of a full-time director under the guidance of a liaison committee representing 
CPUO and CODE. Dr. Philip A. Lapp, an engineer from industry, was appointed study 
director. The addition of two other members formed the study group. The two, ap- 
pointed on a part-time basis, were Dr. J.W. Hodgins, former Dean of Engineering at 
McMaster University, and Dr. C.B. MacKay, former president of the University of New 
Brunswick. 

In consultation with the engineering schools, a questionnaire was developed, calling 
for the generation of data from each university. In addition, a brief was received 
from the Association of Professional Engineers of Ontario (APEO). These submissions 
formed the basis upon which many of the recommendations were developed. The study 
group travelled extensively — 132 organizations were visited in Canada, the United 
States and Europe, and informal hearings were held at each Ontario university, when 
members of the study group spoke with students, faculty and staff. More than 300 
students were involved in these discussions, and a separate student questionnaire 
provided a variety of viewpoints from several hundred more. 

The report. Ring of Iron , was received by the Committee of Presidents at its meeting 
in January 1971. A process of review of the report's recommendations was established, 
whereby the Committee of Ontario Deans of Engineering requested engineering faculties 
to submit briefs in response to Ring of Iron which, together with briefs from disci- 
pline groups, would be used as a basis for preparing a brief from CODE to CPUO. The 
necessity for study of the report by each university concerned, as well as by the 
faculties of engineering, was recognized by requesting the dean of engineering at 
each institution to serve in a liaison capacity to convey the views of his university 
as well as those of the engineering faculty itself to CODE. Other briefs were pre- 
pared by the Ontario Council on Graduate Studies, commenting on the Ring of Iron 
recommendations in the area of graduate studies, and from the Association of 
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Professional Engineers of the Province of Ontario. The responses from CODE, 

OCGS, and APEO were received by the Council of Ontario Universities in September 
1971. 

The following statement by COU takes the form of a recommendation to the universities 
and to the Committee on University Affairs that the statement in its entirety be 
used as a basis for action on Ring of Iron . 



October 12, 1971. 



COUNCIL OF ONTARIO UNIVERSITIES 
CONSEIL DES UNIVERSITES DE L’ONTARIO 



102 Bl.OOR STRliET WEST 
TORONTO 181, ONTARIO 
(416) 920-6865 



October 6, 1971. 



Statement by the Council of Ontario Universities on Ring of Iron 



At its meeting on October 5, 1971, the Council of Ontario Universities (COU) adopted 
the following statement as its position on the report Ring of Iron: A Study of 

Engineering Education in Ontario . COU recommends to the universities and to the 
Committee on University Affairs that this statement in its entirety be used as a 
basis for action on that report. 

report. Ring of Iron , prepared by Philip Lapp and colleagues on engineering 
education in Ontario, was completed in December 1970. Since that time it has 
been subjected to careful scrutiny by COU, by the universities, the Committee of 
Ontario Deans of Engineering (CODE), the Ontario Council on Graduate Studies (OCGS), 
and the Association of Professional Engineers of the Province of Ontario (APEO). 

The latter three bodies have provided COU with analyses of the Lapp Report and have 
indicated their position in respect of its recommendations. COU has studied these 
reports and now makes its own recommendations. 

A number of the Lapp recommendations have been explicitly or implicitly accepted 
without amendment by the provincial bodies which have commented on the report. 

The recommendations in this category include the following, all of which are now 
endorsed by COU: 

3.2* each engineering school undertake a study of its teaching laboratories, and 

establish ways in which the students will use them to obtain design experience, 

4.1 a talk-back television network in Ottawa be thoroughly explored. 

5.1 the criteria of acceptability of graduate degrees in engineering should be 
recast in order that a thesis based on design or systems synthesis may be 
suitably assessed. This could involve the establishment of a new degree at 
the doctorate level. 

7.3 CODE undertake the appraisal of proposed new undergraduate programs, using 
essentially the same procedures employed by OCGS in regard to new graduate 
programs. Also, CODE should evaluate the need for each new program with 
respect to academic, cost and manpower considerations. In regard to such 
appraisal, CAB** should participate so as to avoid unnecessary duplication 
and permit simultaneous accreditation. 



* Numbers refer to Ring of Iron . 
** Canadian Accreditation Board 



Formerly, the Committee of Presidents of Universities of Ontario / Comite des Presidents d’Universitc de l’Ontario 
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CAB re-accreditation, fequested and/or approved by APEO, be coordinated 
through CODE, which ultimately should be in a position to provide the 
required quantitative data. 

10.1 it is essential that changes in the formula be considered concomitantly 
with the development of the system. 

11.2 a three-way cooperative program between the university /Queen's/, Cambrian 
College in Sudbury, and the mining industry in that area be thoroughly explored. 

11.4 Waterloo continue to be the only engineering school offering a cooperative 
program in Ontario throughout the 197Q's, and that its engineering be limited 
to this type of program. 

11.15 no further engineering schools be established prior to 1980.* 

12.2 each school develop a technique for tracing the career histories of its 
graduates, and maintain records for its own use and for use in manpower studies. 

In addition to the above group of recommendations accepted by COU without alterations, 
many recommendations have been accepted with reservations or amendments as set out 
below. One group of recommendations make proposals concerning the content of 
undergraduate and graduate programmes for various institutions, and levels of 
enrolment for those programmes. Following are amended statements concerning the 
content of programmes at certain universities; enrolment levels are dealt with in 
a separate section of this statement. 

11.1 Amend to read: The University of Toronto continue to offer a full spectrum 

of undergraduate engineering programs. 

11.3 Amend to read: Queen's University continue to offer a full spectrum of 

undergraduate engineering programs. 

11.5 Amend to read: Waterloo continue to offer a full spectrum of undergraduate 

engineering programs. 

11.7 Amend to read: McMaster continue to offer a full spectrum of undergraduate 

engineering programs. 

11.8 Amend to read: Carleton retain its present undergraduate program structure, 

and Carleton explore jointly with Ottawa ways to collaborate with local 
governmental and industrial laboratories, for example, by means of a talk- 
back television network. 

11.10 Amend to read: COU takes note with approval of the discussions and studies 

relating to environmental engineering taking place at Western. 



* COU did not consider it necessary to comment on recommendations 11.16, 11.17 and 
11.18 since their intent is covered under 11.15. 
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11.11 Amend to read: COU accepts Windsor's intent to emphasize "liberal 

engineering" and "design", in its undergraduate programmes. Special roles 
in the graduate area will be determined by the methods and procedures 
outlined below. 

11.12 Amend to read: COU concurs with the special role for Guelph in the under- 

graduate areas as defined in recommendation 11.12 of Ring of Iron . 

11.14 Amend to read: Beginning in 1972 or as soon thereafter as possible, Lakehead 

should establish a two-year full-time engineering degree programme specially 
designed to accommodate diploma technology graduates. The disciplines offered 
should be related to the needs of the district. In addition, it should continue 
to offer existing diploma courses in technology. As soon as the new two-year 
degree programme has been established, the present engineering programme should 
be terminated by admitting no new freshmen. 

With respect to the Ring of Iron recommendations on undergraduate enrolment, COU 
makes the following recommendations: We recommend that five-year targets for the 

total system enrolment be determined and reviewed annually by CODE and COU, and that 
initially the total enrolment as projected in Ring of Iron be accepted . We recommend 
that freshmen intake be accepted as the control factor for the enrolment in individual 
schools, that the maximum freshmen intakes recommended in Ring of Iron be accepted* 
and that unless agreement exists among all engineering schools in the system such 
maximum recommended freshmen enrolments not be exceeded. 



A controversial aspect of the Lapp report is its specific recommendations on 
how to achieve enrolment limitations at the doctoral level. The recommendation 
that graduate enrolment be reduced by 17% from its 1970-71 level and that the number 
of Ph.D. students enrolled be reduced to 450 per year is fully supported by all 
groups including COU. However, COU, along with CODE and OCGS recommends that the 
figure of 450 be the target for 1974-75, rather than for 1973-74 for reasons related 
to avoiding large fluctuations in enrolment as explained in the OCGS critique. 

The Lapp report recommends specific numbers of Ph.D. enrollees for each of the 
universities including discontinuance of the Ph.D. enrolment in certain universities. 
COU feels that the reasons for the numbers chosen or for the elimination of certain 
doctorate programmes are not fully documented in the Lapp report. COU also agrees 
with CODE and OCGS that attention muse be given to the numbers of doctorate enrollees 
by discipline as well as by university. For these reasons COU recommends that for 
the year 1972-73 doctorate enrolment be reduced in each university below the 
projected figure for 1971-72 by a pro rata percentage in order to provide 612 
doctoral candidates, (the number required to achieve the target of 450 in 1974-75. )** 
Preliminary acceptance of the OCGS method for reducing Ph.D. enrolment (by limitin g 
new Ph.D. enrolments to achieve a total system number of 450 by 1974-75) is based 
on plans for discipline planning assessments respecting Ph.D. programmes to be 




* It is understood, as part of this recommendation, that the maximum for Toronto be 

accepted as 10% above the Ring of Iron figure, and that for Waterloo 3% above. This 
is in line with current enrolments in these schools, and since certain schools are 
not expected to grow to their recommended maximum, this should not lead to exceeding 
the total system enrolment. The special case for Laurentian is dealt with 
subsequently in this statement. 




** See table 
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initiated immediately and completed as rapidly as possible. Such assessments will 
be carried out by ACAP in cooperation with CODE; they are to incorporate 
capability, demand and quality correlates, and are to be used to provide specific 
recommendations on changes for the total Ph.D. enrolment, and for the division of the 
enrolment amongst universities and amongst disciplines. The assessments are to 
incorporate a review of the effects of the pro rata reductions in 1972-73, and to 
recommend a mechanism for continuing review of Ph.D. enrolments . 

With respect to total graduate enrolment, the following amendment of recommendation 

9.1 has been accepted by COU: 

9.1 Amend to read: Over the next two years the estimated graduate enrolment of 
2,000 full time equivalent students for 1970-71 be reduced by 17%, after which 
graduate enrolment should be limited to a number equal to the previous year's 
bachelor graduations. These enrolment figures apply to the engineering 
departments as identified in Ring of Iron . 

Other recommendations accepted by COU with amendments are as follows: 

2.1 Amend to read: Beyond senior mathematics, the secondary school Honours 

Graduation Diploma should be the basic requirement, set at a level of 
performance decided upon by the faculties of engineering, with assured 
aptitude for and knowledge of the physical sciences. 

3.1 Amend to read: Innovative opportunity, such as in the form of design should 

be brought into all years of engineering programs, despite the elementary 
character of the design examples. The gain in motivation and morale would 
amply repay the expenditure of time. 

3.3 Amend to read: Universities establish a replacement policy with respect to 

engineering laboratory equipment. 

3.4 Amend to read: Each faculty should have a standing committee on curriculum 

with substantial student representation, of which the responsibility is to 
ensure that there is an articulated sequence of courses in each stream. Such 
a committee should regard as its prime function the continuous monitoring and 
updating of the curricular system. 

6.1 Amend to read: Both universities and industries should recognize joint 

appointments as part of the career structure of their senior staff; these 
appointments should be increased as far as possible. We would hope that in 
time there would be at least one joint appointment in each department, certainly 
in those relevant to industry. By this we understand a system of part-time 
appointments . 

7.1 Amend to read: that within the university system part-time undergraduate studies 

be introduced as an acceptable alternative path to a recognized bachelor's 
degree in engineering, and that when this scheme is fully operative, the present 
APEO examination system be terminated. 

7.2 Amend to read: COU notes that CODE is prepared to enter into discussions with 
the APEO on whether and how the universities might contribute to re-qualification 
of professional engineers. 

7.5 Amend to read: COU notes that CODE has endorsed the recommendation that all 

engineers engaged in teaching in Ontario be registered members of the profession. 
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9.2 Amend to read: COU supports the intention of the Canadian Council of Professional 

Engineers to establish a permanent Canadian Engineering Manpower Commission 

in order to provide national and regional data on engineering manpower in Canada. 

A small residue of recommendations in the Lapp report remain with which COU does not 
agree. They are: 

4.2 a report be prepared for Ontario similar to that prepared by Alan M. Cartter, 
dealing with graduate education in the United States. 

COU concurs with the view of ACAP that the aims towards which this recommenda- 
tion is directed will be much more satisfactorily met by the succession of 
planning assessments now proceeding. 

11.6 the Faculty of Engineering at Waterloo undertake negotiations to enable it to 
be reorganized into a technical university, with a separate Board of Governors 
and Senate, but in affiliat'.. . with the University of Waterloo. 

This recommendation appears to • OU to relate entirely to matters of organi- 
zation within a single univeioity and COU does not feel it would be proper 
to offer advice. The University of Waterloo is aware of the recommendation 
and will be competent to respond as it sees fit. 

11.9 Ottawa create a common-core undergraduate curriculum in a pattern similar to 
that at Carleton; graduate enrolments be reduced to 90 students by 1973-74, 
including 60 doctoral candidates to be shared equally with Carleton, and 
graduate student and faculty research be directed towards the field of 
information systems engineering in a joint program with Carleton. 

COU agrees with the comments made by CODE, namely, "CODE recognizes Ottawa's 
bilingual/bicultural nature and supports the continuance of graduate and 
undergraduate programs in the traditional engineering disciplines." 

11.13 the existing engineering program at Laurentian University be terminated, 
and no freshmen be admitted for 1971-72. 

Both the arguments in support of this recommendation and those for continuing 
the program have substance. COU is impressed with the comments of CODE that 
"in spite of the arguments tor termination of Engineering at Laurentian... 
there are social and geopolitical factors which must be considered. Sudbury 
is a community of some 160,000 of unique importance to life and development 
of Northern Ontario." In the last analysis the question is a matter of public 
policy and COU suggests that Laurentian University consult with the government 
of Ontario before making a decision. 

11.19 the Royal Military College develop a liberal engineering program, based on 
the successful model now in operation at Dartmouth and Harvey Mudd. 

COU agrees with CODE that "since RMC is a part of the national system of 
military colleges and not a provincial institution, we consider it to be 
outside the provincial system of engineering schools." 
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12.3 each engineering school undertake its own annual unit cost study, in order 
that trends may be detected and policies established for the continuous 
assessment and control of costs. 

Cost studies are best undertaken on a university-wide or system-wide basis. 

12.1 CODE coordinate the collection of information, as a pilot project, for a data 

. bank to be established by CPUO. 
and 

12.4 CODE assess the information to be collected for the CPUO data bank, and recommend 
to CPUO what additional data should be assembled to facilitate program assess- 
ments and accreditations. 

COU has established procedures for determining the nature and extent of data 
collection. 

In addition to the above recommendations COU makes the following further recommenda- 
tions beyond those included in the Lapp report: 

That Ryerson be invited to discuss with CODE its proposals for the B.Tech. 
programmes in traditional engineering technology areas. 

COU endorses the suggestion on page 11 of Ring of Iron that engineering 
schools should promote student exchanges between Ontario and Quebec (such 
as that between Western and Laval) in the interest of fostering Canadian 
unity. It also recommends that more recognition be given to the special 
problems of bilingual institutions. 
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Table 1 



Models of Engineering Ph.D. Enrolment 



The appropriate numbers for scaling down as smoothly as possible to A50 in 197A-75 
depend on the 1971-72 enrolment (not yet reported) and on the numbers graduating 
and withdrawing each year. This is illustrated by four examples which span the 
likely numbers. 





I 


II 


III 


IV 


1970-71 Total Enrolment 


671 


671 


671 


671 


1971 Graduations and Withdrawals 


165 


165 


160 


160 


1971-72 New Entrants 


192 


21A 


19A 


209 


1971-72 Total Enrolment 


698 


720 


705 


720 


1972 Graduations and Withdrawals 


195 


195 


168 


168 


1972-73 New Entrants 


109 


110 


100 


93 


1972-73 Total Enrolment 


612 


635 


637 


6A5 


1973 Graduations and Withdrawals 


185 


185 


196 


196 


1973-7A New Entrants 


117 


111 


102 


95 


1973-7A Total Enrolment 


5AA 


561 


5A3 


5AA 


197A Graduations and Withdrawals 


220 


227 


197 


202 


197A-75 New Entrants 


126 


116 


10A 


98 


197A-75 Total Enrolment 


A50 


A50 


A50 


A50 
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RECOMMENDATIONS ' 



(1) We accept the concept of a system of Engineering Education in 
Ontario characterized by distinctions in roles for the constituent 
institutions and developed in scope and size to meet the needs of 
the Province and of Canada. 

(2) Specifically, we accept the necessity for overall enrolment planning 
for the system. 

(3) We appreciate the necessity of seeing Engineering Education in the 
light of social needs and the importance of developing programs to 
satisfy these needs. 

(4) Since CODE endorses the concept of special roles for the schools 
in the system, it will undertake in collaboration with OCGS, ACAP, 
and various professional bodies, to set up the mechanism to 
evaluate graduate and undergraduate programs in all schools on the 
basis of need, objectives, academic capability and performance 
analysis. 

(5) CODE supports the continuation of Carleton's undergraduate program 
structure as recommended by "Ring of Iron" and endorsed by Carleton. 
CODE recommends that special roles in the graduate area be determined 
by the methods and procedures outlined in this report with continued 
emphasis on collaboration with Ottawa. 

(6) CODE concurs with the special role for Guelph in the undergraduate 
areas as defined in recommendation (11:12) of "Ring of Iron". 

(7) It is recommended that, beginning in the 1972-73 academic year, 

Lakehead University establish the final two years of a full-time 
engineering degree-granting special conversion program specifically 
designed to accommodate carefully selected diploma technology 
graduates, which will give these students the opportunity to complete 
the degree in a minimum of two years. Existing diploma programs in 
engineering technology shall continue to be offered and the options 
are to be related to the requirements for regional development of 
Northwestern Ontario. As a consequence of implementing the preceding, 
the existing program comprising the first two years of engineering 
would be phased out by May 1973. 

(8) We recommend that the two year program at Laurent ian be continued 
provided that there be no extension to a degree program until there 

is a clearly demonstrated need, which CODE would assist in determining; 
and that there be a continuing effort to develop an emphasis on 
engineering in the North as a theme for the program. 

(9) CODE recognizes Ottawa's bilingual/bicultural nature and supports the 
continuance of Ottawa's undergraduate programs in the traditional 
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engineering disciplines . At the graduate level CODE encourages 
entended collaboration with Carleton and recognizes the need for and 
endorses support of bilingual graduate programs in engineering, but 
not restricted to information systems, 

(10) CODE endorses the policy and procedure proposed by Waterloo for 
responding to the proposal that there be formed an independent 
technical University, In due course CODE expects to receive the 
findings of the Waterloo study group, and to make its own 
recommendations, 

(11) CODE takes note with approval of the discussions and studies relating 
to environmental engineering taking place at Western, 

(12) CODE accepts Windsor* s intent to emphasize * liberal engineering* and 
*design*, in its undergraduate programs. Special roles in the 
graduate area will be determined by the methods and procedures 
outlined in this report, 

(13) All schools in this system including McMaster, Queen *s, Toronto 
and Waterloo for which "Ring of Iron** recommends a full spectrum of 
programs will be included within the plan for the identification and 
establishment of special roles. Existing as well as new programs will 
be subject to evaluation. 

(14) We concur with "Ring of Iron** recommendation (11 5 16 ) that York University 
not develop any programs in Engineering and with recommendation (11:15) 
that no further engineering schools be established prior to 1980. 

(15) Since RMC is a part of the national system of military colleges and 
not a Provincial institution, we consider it to be outside the 
Provincial system of engineering schools. 

(16) CODE recommends that COU, in consultation with DUA if deemed advisable, 
designate an appropriate consultative mechanism to ensure an immediate 
review and planning assessment of the Engineering Technology degree 
programs in relationship to the existing university engineering 
programs. 

(17) CODE fully supports the proposal for the establishment of a National 
Engineering Manpower Council. We expect to be asked by it to assist 
with the input of data from the Ontario Engineering Faculties, 

and to advise on the operations of the Council. In this matter CODE 
looks to COU for administrative assistance. 

(18) We recommend that, in conjunction with the monitoring system recommended 
below, five year targets for the total system enrolment be determined 
and reviewed annually, and that initially the total enrolment as 
projected in "Ring of Iron** be accepted. 
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(19) We recommend that freshman intake be accepted as the control factor 
for the enrolment in individual schools, that the maximum freshman 
intakes recommended in "Ring of Iron" be accepted, and that unless 
agreement exists among all engineering schools in the system, such 
maximum recommended freshman enrolments not be exceeded. 

(20) CODE recommends that, with the assistance and facilities of COU, it 
immediately be authorized to initiate a continuing quantitative 
appraisal of the dimensions of the engineering education system. 

(21) We recommend that there should be no limitation of numbers imposed 
on part-time graduate students. 

(22) We agree with the statement in "Ring of Iron" (p. 15) that the number 
of full-time Masters students should increase naturally to a maximum 
of 1850 by 1980. 

(23) CODE records its concern for the number of graduate students in the 
system relative to the demand, the cost of graduate study, especially 
at the Doctorate level, and implied criticism concerning the large 
number of non-Canadian students. 

(24) We do not accept the recommendation that PhD programs be eliminated 
at Guelph, Western, and Windsor. The future of these, as of all 
PhD programs in the system, should be determined on the basis of 
academic quality and demand. 

(25) CODE supports the reduction of the total full-time PhD enrolment in 
the system and accepts the level of 450 as being reasonable for the 
year 1974-75, having regard for the current utilization of PhD 
graduates. 

(26) the results of the cost analysis undertaken as part of the study are 
unfortunately misleading, and we recommend that all possible action 
be taken to mitigate the consequences. 

(27) cost information provided in the "Ring of Iron" should be viewed as 
approximate so that gross differences only can be regarded as of 
any significance. In future, such cost studies as are deemed 
appropriate should be conducted on a university and system-wide basis 
following an agreed upon format. 

(28) CODE affirms that the apportionment of resources between the graduate 
and undergraduate areas is essentially a policy consideration at each 
school and that the only general matter of importance is the total 
budget. 

(29) We propose that regular consultation be established between CODE and 
the Ontario Department of Education. 
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(30) We accept an amended version of recommendation (2:1) of "Ring of Iron", 
concerning admissions, to read: 

"Beyond senior mathematics, the secondary school Honours Graduation 
Diploma should be the basic requirement, set at a level of 
performance decided upon by the faculties of engineering, with 
assured aptitude for and knowledge of the physical sciences." 

(31) CODE endorses with reservations recommendation (7:1) of "Ring of Iron", 
that part-time undergraduate studies be an alternative path to a 
bachelor's degree and ultimately replace the persent APEO examinations. 

(32) CODE endorses recommendation (7:5) of "Ring of Iron" that those engineers 
engaged in teaching in Ontario should be registered members of the 
profession. 

(33) CODE is prepared to enter into discussions with the APEO on whether 
and how the universities might contribute to requalification of 
professional engineers. 

(34) CODE is prepared to facilitate accreditation of undergraduate programs 
by the Canadian Accreditation Board through provision of the required 
quantitative data. 

(35) CODE is in general agreement with recommendation (6:1) of "Ring of 
Iron" concerning cross-appointment of staff between university, 
industry and government. 

(36) CODE recommends that (3:1) of "Ring of Iron" be modified and extended 
to read "innovative opportunity, such as in the form of design 
should be brought into all years of engineering programs, despite 
the elementary character of the design examples. The gain in 
motivation and morale would amply repay the expenditure of time." 

(37) CODE shares the view recorded on p. 9 of "Ring of Iron" concerning 
bridges between engineering and the social sciences and humanities. 

(38) CODE endorses the suggestion on p. 11 of "Ring of Iron" that 
engineering schools should promote student exchanges between Ontario 
and Quebec (such as that between Western and Laval) in the interest 
of fostering Canadian unity. It also recommends that more 
recognition be given to the special problems of bilingual institutions. 

(39) CODE endorses recommendations (3:2) and (3:4) of "Ring of Iron" 
concerning teaching laboratories and student participation on 
curriculum committees. 

(40) CODE endorses recommendation (3:3) calling for the establishment 
of a depreciation policy with respect to engineering laboratory 
equipment . 

(41) In view of the financial implications of a reduction in PhD enrolment, 
of some disengagement of research from graduate studies, and of the 
institution of a depreciation policy with respect to laboratory 
equipment, CODE supports a recasting of the present BIU formula. This 
is in agreement with recommendation (10:1) of "Ring of Iron". 
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